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BACKGROUND	  The	   annual	   Association	   of	   Schools	   of	   Construction	   of	   South	   Africa	   (ASOCSA)	   Built	   Environment	  Conference	   2015	   in	   Durban	   afforded	   an	   opportunity	   to	   link	   with	   an	   International	   Council	   for	  Research	   and	   Innovation	   in	   Building	   and	   Construction	   (CIB)	   research	   Task	   Group	   into	   global	  infrastructure	   development.	   	   The	   Task	   Group	   Coordinator,	   Associate	   Professor	   Robert	   Owen	   of	  Queensland	  University	  of	  Technology	   (QUT),	  Australia	  was	  part-­‐funded	   through	   the	  RSA	  National	  Research	  Fund	  to	  provide	  a	  keynote	  at	  the	  Conference	  (see	  separate	  proceedings	  report)	  and	  then	  to	   Chair	   a	   Workshop	   at	   the	   University	   of	   KwaZulu-­‐Natal	   on	   the	   day	   immediately	   following	   (5th	  August).	   	  Professor	  Theo	  Haupt	   (ASOCSA/	  UKZN)	  organised	   the	  workshop	  with	  Ferdinand	  Fester	  (ASOCSA/	  University	  of	  Johannesburg)	  and	  Ferial	  Lombardo	  (ASOCSA).	  	  Professor	  Haupt	  also	  acted	  as	  rapporteur	  during	  the	  workshop.	  	  Thirty-­‐three	  Conference	  attendees	  attended	  the	  workshop	  and,	  although	  many	   of	   the	   comments	   refer	   to	   effects	   on	  RSA,	   there	   are	   lessons	   for	  many	   countries	   in	  Africa.	  	  Attendees	  included	  representatives	  of	  the	  following	  organisations:	  Addis	  Ababa	  University,	  Ethiopia	  Arho	  University,	  Tanzania	  Ardhi	  University,	  Tanzania	  Cape	  Peninsula	  University	  of	  Technology,	  RSA	  Copperbelt	  University,	  Zambia	  Nelson	  Mandela	  University,	  RSA	  University	  of	  Free	  State,	  RSA	  University	  of	  Johannesburg,	  RSA	  University	  of	  KwaZulu-­‐Natal,	  RSA	  University	  of	  Nigeria,	  Nigeria	  University	  of	  Pretoria,	  RSA	  University	  of	  Sharjah	  United	  Arab	  Emirates	  University	  of	  South	  Africa,	  RSA	  University	  of	  Witwatersrand,	  RSA	  City	  of	  Durban,	  RSA	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T+<%A!B<-&,-&*&!<N!RL%.!%B.1<-&!-,,A!.<!T,!?*+&*,Aj!T,N<+,!.L,!R<+'&L<?!B0<&,&#!
!"#$%+%!
6# O,M,0<?!%!M1&1<-!N<+!"7869!4,%+&!L,-B,!
=# ]&.%T01&L!i>1%-.!2.,?&j!N<+!7!%-A!"9!4,%+&!%0<-K!.L,!A,M,0<?3,-.!?%.L!
D# ]%BL!<N!.L+,,!B<-&<01A%.,A!.,%3&_!
o O,M,0<?! 4<*+! &1-K0,! &L<+.8.,+3! L1KL,&.! ?+1<+1.4! 1-.<! %-! FB.1<-! E0%-! P.L,+,! R%&!
1-&*NN1B1,-.!.13,!.<!A<!.L1&!N<+!%00!i>1%-.!2.,?&jS#!
[-N<+.*-%.,04W! .L,+,! R%&! 1-&*NN1B1,-.! .13,! %M%10%T0,! .<! +*-! %-! 1-.,K+%.1<-! T,.R,,-! .L,! $%&'&!
T,B%*&,!.L,!,-.L*&1%&3!<N!.L,!?%+.1B1?%-.&!N<+!.L,1+!1-1.1%0!.%&'1-K&!3,%-.!.L%.!.L,4!<M,++%-!.13,#!
L.(%D;:(L(Q(#?99AG>(0D;AHIGA;()?CCD9E(
$L,!N1+&.!.%&'!R%&!-,B,&&%+104!%!0,%+-1-K!,\?,+1,-B,!N<+!.L<&,!%..,-A1-K!.L,!R<+'&L<?#! !$L,!.,%3&!
.L,+,N<+,!-,,A,A!%!?+<3?.!.<!K,.!K<1-K!%-A!.L,!@OO2!&.+*B.*+,!<N!)<00%T<+%.1-K!E,<?0,W!&*??<+.,A!
.L+<*KL! @-.,K+%.,A! E+<B,&&,&! %-A! ,-%T0,A! T4! @-.,+<?,+%T0,! $,BL-<0<K1,&! R%&! 0%+K,04! *&,A! %&! %!
N<*-A%.1<-! N+%3,R<+'! N+<3!RL1BL! .<! A+%R! .L,! ;1&1<-&! %-A! i>1%-.! 2.,?&j! .<!3%',! .L,3! +,%0! P&,,!
J1K*+,!"#S!!$L,!<*.?*.!<N!.L,!R<+'&L<?!1&!%.!.L,!F--,\!F#!
!
!"#$%&'()'*+&'*+%&&',-.&%/0"1&2'34',556'789&:'&0'/;'<=(>?',@"A)'
R.(%D;:(R(Q(LFMRS(-AD9('I;I8G()?CCD9E(
$L1&!R%&!.L,!N1+&.!+,%0!$%&'!<N!.L,!R<+'&L<?W!R1.L!.L,!%..,-A,,&!&?01.!1-.<!.L+,,!A1NN,+,-.!P.<!$%&'!"S!
K+<*?&#! !$L,!+,&?,B.1M,!K+<*?j&!<*.?*.&!L%M,!T,,-!0,N.!&*T&.%-.1%004!%&!?+,&,-.,AW!%0.L<*KL!3<M,A!
%AI%B,-.!.<!<.L,+!.<?1B&!N<+!B<L,+,-B,#!
R.L()8@IDH(#8<A;I8G(
$L,!-,,A!N<+!&1K-1N1B%-.04!13?+<M,A!&<B1%0!B<L,&1<-!R%&!&,,-!%&!%-!,\.+,3,04!L1KL!?+1<+1.4!%-A!R%&!
A,M,0<?,A!3<+,!.L+<*KL!.L,!N<00<R1-K!i>1%-.!2.,?&j!.%&'#!!@-!?%+.1B*0%+W!.L,+,!R%&!&,,-!.<!T,!%!-,,A!
N<+!&L%+,A!M1&1<-&!%-A!K<%0&e1-.,K+%.,A!B<33*-1.1,&#!
R.R(&%(DGJ(5D>D(T;AA(DH;8(%D;:(6.LU(
$L,!A,M,0<?3,-.!<N! %! B+<&&8B<*-.+4e!T<+A,+! 1-N<+3%.1<-!,\BL%-K,!R%&! &,,-!%&!M1.%0! .<!,+%A1B%.,!
1-,k*%01.1,&#!!J<+!.L1&!.<!R<+'W!.L,+,!R<*0A!-,,A!.<!T,!?,+M%&1M,!%BB,&&!R1.L!N+,,!A%.%!P&,,!.L,!iQ?,-!
FN+1B%j!?+1<+1.4!?+<K+%3S!
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2.3	  Human	  Capital	  Development	  &	  Skills	  Development	  (see	  also	  Task	  4.2)	  Investment	  in	  human	  capital	  was	  seen	  as	  vital	  to	  contribute	  to	  the	  development	  of	  the	  economy	  and	  thus	  the	  growth	  of	  the	  middle	  classes	  and	  transformative,	  consumption-­‐led	  aspirations.	  	  In	  order	  for	  this	  to	  take	  place	  there	  should	  be	  significant	  transformation	  in	  the	  provision	  of:	  
• Improved	  education	  systems	  and	  outcomes	  
• Apprenticeships	  
• Skills/	  artisans	  training	  
• Professional	  development.	  Collaboration	   of	   individual	   professions	   and	   trades,	   facilitated	   through	   software/3-­‐D	   technology,	  was	  seen	  as	  a	  global	  trend	  that	  will	  inevitably	  reach	  RSA.	  	  Contractor	  training	  was	  therefore	  seen	  as	  vital,	  as	  was	  the	  development	  of	  common	  levels	  of	  understanding	  through	  an	  equal	  knowledge	  base.	  	  Also	  essential	  is	  the	  provision	  of	  faster	  Internet	  access/cheaper	  data.	  Construction	  worker	  training	  will	  also	  be	  necessary	  to	  understand	  novel	  methods	  and	  tools	  (such	  as	  auto-­‐measuring	  and	  projected	   laser	   layouts),	  which	   in	   turn	  will	   lead	   to	  better	  production	  quality,	  lower	  costs	  and	  faster	  delivery	  of	  projects.	  
2.4	  R&D	  A	  priority	  for	  research	  and	  development	  is	  Sustainable	  Development	  to	  reduce	  the	  load	  on	  energy	  supplies.	   	   R&D	   should	   also	   focus	   on	   collaboration	   through	   software/	   3D	   technology	   (see	   also	  ‘Virtual	  Tour’).	  
2.5	  Sustainable	  Development	  /	  50%	  Off-­‐grid	  Power	  Smart	   building	   was	   seen	   as	   the	   best	   way	   of	   achieving	   consumption	   reductions,	   along	   with	   the	  development	  of	  alternative	  energy	  sources	  and	  multi-­‐use	  neighbourhoods,	  the	  aim	  being	  for	  50%	  of	  energy	  supplied	  off-­‐grid.	   	  Master	  Plan-­‐led	   integrated	  communities	  were	  seen	  as	  a	  goal	   that	  might	  contribute	  significantly	  to	  such	  a	  goal.	  By	  the	  time	  horizon,	  robotic	  construction	  would	  be	  contributing	  to	  construction	  of	  mega	  structures,	  not	  least	  because	  of	  the	  safety	  improvements.	  
2.6	  Forward	  Planning	  Forward	  Planning	  is	  vital	  to	  ensure	  that	  any	  society’s	  infrastructures	  and	  capital	  (both	  physical	  and	  human)	  are	  placed	  and	  used	  efficiently.	   	  This	   is	   seen	  as	  a	  potentially	  huge	   future	  cost	   if	  not	  done	  effectively.	  
2.7	  Modular	  DIY	  Building	  (see	  also	  Task	  4.3)	  Modular	   construction	   is	   seen	   as	   a	  potential	   solution	   to	  both	   the	   current	  urgent	  need	   for	  humane	  homes	   for	   economic	   migrants	   and	   for	   future	   high	   quality	   constructions.	   	   Future	   homes	   should	  encompass	   concepts	   such	   as	   a	   ‘house	   in	   a	   box’	   able	   to	   be	   folded	   up	   and	   moved.	   	   Eco-­‐efficiency	  should	  then	  be	  comparatively	  effortless	  through	  the	  use	  of	  new	  materials,	  which	  are	  more	  sensitive	  to	  the	  imperatives	  of	  biodiversity.	  
2.8	  Virtual	  Tour	  &	  Digital	  Operating	  Services	  Virtual	   tours	   for	   client/stakeholders	   were	   almost	   an	   incidental	   output	   of	   the	   new	   Building	  Information	  Modelling	  approaches	  but	  would	  lead	  to	  far	  greater	  engagement	  with	  both	  funders	  and	  occupants/	  communities,	  to	  the	  benefit	  of	  all.	  
2.9	  Intelligent	  Transport	  System	  Development	   of	   an	   optimal,	   integrated	   and	   intelligent	   transport	   system	   was	   seen	   as	   feasibly	  through	  the	  appropriate	  use	  of	  technologies	  such	  as	  Wi-­‐Fi	  and	  integrated	  timetables	  and	  real-­‐time	  reporting,	  including	  to	  the	  public.	  
!"#$%-%!
%D;:(/(Q(2IDG>()>A=;(&G>98J?@>I8G(
J<00<R1-K!<-!N+<3!.L,!"7869!:,%+!;1&1<-!%-A!%!B<3T1-,A!A,T+1,NW!.L,!.,%3&!R,+,!+,8K+<*?,A!%-A!
.%&',A!R1.L!1A,-.1N41-K!.R<!&.,?&!%0<-K!,%BL!M1&1<-!?%.LW!%.!N1M,!%-A!%.!.,-!4,%+&#!!d<R,M,+W!$%&'!=#6W!
=#=!%-A!=#G!L%M,!T,,-!1-B<+?<+%.,A!1-.<!$%&'!DW!%&!.L,&,!R,+,!-,\.!1A,-.1N1,AW!<-,!T4!,%BL!K+<*?W!%&!
.L,!L1KL,&.!?+1<+1.1,&!%-A!R,+,!.L,-!N*+.L,+!%&&,&&,A!%-A!A,N1-,A!N<+!FB.1<-#!!P2,,!F--,\!F!N<+!+%R!
A%.%#S!
/.L()8@IDH(#8<A;I8G(
$L,!&.,?&!?,+B,1M,A!%&!-,B,&&%+4!R,+,!1-!3<&.!B%&,&!<N!%!?<01.1B%0!-%.*+,!%-A!.L,+,N<+,!*-01',04!.<!
T,! %BL1,M,A! *&1-K! .L1&! +,&,%+BLW! L<R,M,+! B<++,B.! %-Ae! <+! 0%*A%T0,#! ! $L,! <-,! .,BL-<0<K1B%0!
B<-.+1T*.1<-! B+<?&! *?! 1-! &,M,+%0! &,B.1<-&W! -%3,04! .L,! ?+<M1&1<-! <N! <?,-! 1-N<+3%.1<-! %&! %!
B<-.+1T*.1<-! .<! T,..,+! *-A,+&.%-A1-K&! %-A! .L,+,N<+,! 1-.,K+%.1<-! T<.L!R1.L1-! X2F! %-A! T,4<-A! 1.&!
T<+A,+&#!
/.R(&%(DGJ(5D>D(T;AA(%D;:(6.LU(
/./(N?CDG(#D=I>DH(5AVAH8=CAG>(B():IHH;(5AVAH8=CAG>(T;AA(%D;:(6.RU(
/.6(,B5(
F-!<??<+.*-1.4!R%&!?,+B,1M,AW! .L+<*KL!&.+<-K,+!B<00%T<+%.1<-!T,.R,,-! 1-A*&.+4!%-A!%B%A,31%! .<!
1A,-.1N4!%-A!A,M,0<?!,3,+K1-K! .,BL-<0<K1,&!RL,+,!X2F!B<*0A! 0,%A#! !>0<T%004!/*10A1-K! @-N<+3%.1<-!
U<A,001-K! P/@US! *&,! 1&! &0<R04! %BB,0,+%.1-K! P&,,! J1K*+,! 6Sg! .L1&! B<*0A! T,! %-! ,%&4!R1-! N<+! X2F! 1-!
FN+1B%-! 13?0,3,-.%.1<-&W! .<! .L,!T,-,N1.!<N! B01,-.&!%-A! 1-A*&.+4!%-AW!?%+.1B*0%+04! .L,! .%\?%4,+#! !=O!
?+1-.1-K! .,BL-<0<K1,&!%+,! 0,&&!3%.*+,! 1-! .L,!B<-&.+*B.1<-!&?%B,!T*.!%+,!A,M,0<?1-K!%-A!%K%1-!X2F!
B<*0A!0,%Ag!.L,+,!R100!1-,M1.%T04!T,!<.L,+!%??+<?+1%.,!.,BL-<0<K1,&!.L%.!+,k*1+,!1A,-.1N1B%.1<-#!
F&! &*BL! .,BL-<0<K1,&! ,3,+K,W! .L,4! &L<*0A! T,! +,B<K-1&,A! %&! X2F! T+%-A&! %-A! 1-M,&.3,-.! 1-! %-A!
A,M,0<?3,-.! <N! &*BL! T+%-A&!R100! L,0?! .<! T*10A! .L,! ,B<-<34#! ! F.! .L,! .,-! 4,%+! ?<1-.!U%+',.1-K! <N!
.L,&,!-,R!X2F!T+%-A&!R%&!&,,-!%&!13?<+.%-.W!%&!R%&!.L,!-,,A!N<+!/@U!%-A!<.L,+!.,BL-<0<K1,&!.<!T,!
?,+M%&1M,!T4!.L1&!&.%K,#!
!
!"#$%&'<)''B,C'DA3.0"3:'D%3$:A'0+&'E3%;AF'/2'/0'<=(>'789&:'<=(>?'
!"#$%.%!
/.F()?;>DIGDWHA(5AVAH8=CAG>X(FSY(3ZZM[9IJ(O8\A9(
U1-131`1-K!.L,!13?%B.!<N!*&1-K!,-,+K48,NN1B1,-.!?+<A*B.&!.<!1-B+,%&,!.L,1+!*?.%',!R%&!&,,-!%!',4!.<!
+,A*B1-K! .L,!-*3T,+!<N!?<R,+!<*.%K,&! 1-!X2F#! !)%+T<-!,31&&1<-&! B<*0A!%0&<!T,! +,A*B,A! .L+<*KL!
1-B+,%&,A! +,01%-B,! <N! +,-,R%T0,! ,-,+K1,&! %-A! +,A*B1-K! R%&.%K,W! 1-B0*A1-K! .L+<*KL! ?+,M,-.%.1M,!
3%1-.,-%-B,#!
O,M,0<?3,-.! <N! %-! <NN8K+1A! ?0%-! N<+! T<.L! L<*&1-K! %-A! T*&1-,&&,&! &L<*0A! T,! %! ?%+.! <N! .L,!U%&.,+!
E0%--1-K!?+<B,&&W!RL1BL!&L<*0A!T,!*&,A!1-&.,%A!<N!?0%B,!3%'1-K#!!PEU^_!E0%B,83%'1-K!B%-!T,!*&,A!
R1.L1-!%!U%&.,+!E0%-!T*.! .L,! N,,01-K! 1-! .L1&!R<+'&L<?!R%&! .L%.!?0%B,!3%'1-K!R%&!-<.!R<+'1-K! 1-!
X2F#S!!F&!%!?%+.!<N!.L,!<NN8K+1A!?0%-W!.,BL-<0<K4!A,M,0<?3,-.!&L<*0A!T,!,-B<*+%K,A!%-A!&*BB,&&N*0!
.,BL-<0<K1,&W! 1-B0*A1-K!&<0%+!?<R,+!%-A!R%.,+!L,%.1-KW!%-A!R1-A!.*+T1-,&!A,?0<4,A#! !V%.,+!%&&,.&!
&L<*0A!T,!T,..,+!3%-%K,A!.L+<*KL!+,A*B,A!R%&.%K,!%-A!T,..,+!B<00,B.1<-#!!$L,+,!1&!%!-,,A!.<!%01K-!
+,K*0%.1<-&! %-A! ?<01B1,&W! 1-B0*A1-K! .L,! A,M,0<?3,-.! <N! B<8K,-,+%.1<-! %K+,,3,-.&#! ! $L,&,! &L<*0A!
<NN,+!1-B,-.1M,&!N<+!+,A*B,A!+,01%-B,!<-!.+%A1.1<-%0!B,-.+%01&,A!?<R,+!%-A!B<-&1A,+!.L,!N*00!01N,!B4B0,!
1-!.,+3&!<N!%NN<+A%T101.4#!
@-! .L,! 1-1.1%0!R<+'&L<?!?+,&,-.%.1<-! %-! ,\%3?0,!<N! 1--<M%.1M,! +,B4B01-K!R%&! &L<R-!%-A! .L1&!R%&!
+%1&,A!%&!%!?<&1.1M,!0,&&<-!N<+!X2F#!!P@-!.L,!^,.L,+0%-A&!;<0',+V,&&,0&!R%-.&!.<!T*10A!+<%A&!3%A,!
<*.! <N! +,B4B0,A!?0%&.1BW!RL1BL! .L,4! B0%13! 1&! iM1+.*%004!3%1-.,-%-B,! N+,,! %-A! +,&1&.%-.! .<! B<++<&1<-!
%-A!R,%.L,+1-K!(!<NN,+1-K!%!01N,!&?%-!<N!.L+,,!.13,&!.L%.!<N!.+%A1.1<-%0!3%.,+1%0&j#6S!!2,,!J1K*+,!=#!
F.! .L,! "984,%+! ?<1-.! .L,+,! R%&! %! A,&1+,! N<+! X2F! .<! T,! %! K0<T%0! 0,%A,+! 1-! ,-,+K4! ,NN1B1,-B4! %-A!
2*&.%1-%T0,!O,M,0<?3,-.W!1-B0*A1-K!,\?<+.&#!!$L,+,!R%&!%!-,,A!.<!B<-&1A,+!13?%B.&!3<+,!R1A,04!.<!
,\%31-,!B<&.8T,-,N1.&!%-%04&,&!<-!%!L<01&.1B!T%&1&W!+%.L,+!.L%-!0<B%01&,A#!!U*0.18*&,!-,1KLT<*+L<<A&!
R,+,!&,,-!%&!L1KL04!A,&1+%T0,!.<!+,A*B,!.+%-&?<+.%.1<-!N1-%-B1%0!%-A!&*&.%1-%T101.4!B<&.&#!
/4! "9! 4,%+&! .L,+,! &L<*0A! T,! %! 79a! 1-B+,%&,! 1-! <NN8K+1A! ?<R,+! +,01%-B,W! 0%+K,04! .L+<*KL! B<8
K,-,+%.1<-!<N!,-,+K4!%-A!T,..,+!*-A,+&.%-A1-K!<N!.L,!N*00!01N,!B4B0,!B<&.&#!
!
!"#$%&'>)''G3;H&%E&22&;2'I%3.32&A'I;/20"J'K3/A2'
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6!L..?_eeRRR#B<-&.+*B.1<-,-k*1+,+#B<3e69"7e9Ge"=eM<0',+R,&&,0&8.<8T*10A8?0%&.1B8+<%A&e!
!
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3.6	  Forward	  Planning	  There	   is	   a	   need	   to	   establish	   strategic	   forward	   planning	   units	   in	   all	   three	   levels	   of	   government,	  focussing	  of	  10	  years	  ahead.	  A	   database	   should	   be	   created	   for	   all	   resources	   and	   assets	   in	   order	   to	   develop	   proactive	   versus	  reactive	  asset/	  resource	  management.	  At	  the	  10-­‐year	  point	  Production	  Planning	  and	  Project	  Management	  should	  be	  becoming	  pervasive.	  Broadband	  Internet	  access	  should	  be	  available	  in	  all	  communities.	  
3.7	  Modular	  DIY	  Building	  (see	  Task	  4.3)	  
3.8	  Virtual	  Tour	  &	  Digital	  Operating	  Services	  There	   should	   an	   improvement	   in	   IT	   and	   data	   availability	   and	   access,	   using	   largely	   open	   source	  software,	  through	  a	  change	  in	  client	  policy.	  By	  10	  years,	  IT/	  data	  access	  is	  no	  longer	  a	  constraint	  and	  has	  become	  an	  industry	  norm/	  standard.	  
3.9	  Intelligent	  Transport	  System	  Plans	   should	   be	   in	   place	   for	   both	   new	   systems	   and	  maintenance/	   upgrades	   of	   existing	   systems.	  	  Infrastructure	   should	   be	   re-­‐planned/	   developed	   for	   improved	   efficiency,	   particularly	   to	   upgrade	  public	   transport	   for	   better	   access	   and	   safety.	   	   The	   public	   transport	   system	   should	   also	   be	  seamless/integrated,	  with	  real-­‐time	  updates	   to	   travellers	   through	  wireless	  communications.	   	  R&D	  should	  provide	  novel	  solutions	  to	  networks,	  materials	  and	  power	  systems.	  The	   traffic	   system	   should	   be	  wirelessly	   controlled	   through	   an	   information	   system	   and	   provide	   a	  24/7/365	  service.	  	  Charging	  facilities	  should	  be	  pervasive	  and	  powered	  by	  solar/wind	  energy.	  At	  10	  years,	  further	  re-­‐planning	  should	  ensure	  even	  more	  improved	  efficiency.	  	  Implementation	  of	  an	  optimal	  transport	  system	  using	  intelligent	  vehicles	  powered	  by	  alternative	  energy	  should	  be	  the	  aim,	  with	  some	  use	  of	  hovercraft	  explored.	  
Task	  4	  –	  Priority	  Action	  Plans	  The	  passion	  shown	  for	  these	  three	  priority	  action	  plans	  was	  spread	  across	  all	  workshop	  attendees	  and	   these	  might	  provide	   the	  germs	  of	  programmes	   to	  be	  created	   through	  collaborations	  between	  Governments,	  industry,	  academia	  and	  NGOs.	  
4.1	  Information	  Hub	  (‘Open	  Africa’).	  
Aim	  –	  to	  utilise	  emerging	  trends	  in	  Open	  Data	  to	  provide	  a	  force	  for	  African	  unity.	  Access	  to	  both	  the	  technology	  and	  open	  information	  was	  seen	  as	  the	  highest	  priority	  for	  Africa	  as	  a	  whole	   to	   ensure	   that	   barriers	   to	   better	   understanding	   are	   removed	   and	   access	   to	   collaboration	  provided.	  	  The	  title	  ‘Open	  Africa’	  was	  offered	  by	  the	  workshop	  Chair	  as	  an	  interim	  title.	  In	  Task	  3.2	  it	  was	  stated	  that	  in	  five	  years	  there	  should	  be	  universal	  access	  to	  Internet	  data	  and	  the	  web	  through	  free,	  open	  wireless	  and/	  or	  satellite	  services,	  even	  extending	  to	  smartphone	  charging	  points	   (in	   rural	   areas).	   	   The	   ten-­‐year	   step	  was	   to	   increase	   access	   to	   apparently	   ‘infinite’	   speeds.	  	  Task	  4.1	  expanded	  these	  aims	  considerably.	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This	   priority	   action	   plan	   follows	   from	   briefings	   offered	   to	   conference	   and	   workshop	   delegates	  concerning	   developments	   in	   Australia	   and	   globally.	   	   A	   recent	   position	   paper3	  prepared	   for	   the	  ANZLIC	   (the	   peak	   intergovernmental	   spatial	   information	   body	   for	   Australia	   and	  New	  Zealand)	   is	  attached.	  	  The	  integration	  of	  Geographic	  Information	  Systems	  (GIS),	  Building	  Information	  Modelling	  (BIM)	  and	  Serious	  Games	  can	  provide	  a	  very	  useful	  underlay	  for	  Governments’	  Open	  Data	  and	  other	  information.	  	  The	  two	  significant	  challenges	  in	  Africa	  are	  the	  number	  of	  languages	  to	  be	  supported	  and	   the	   comparatively	   low	   data	   rate	   ‘pipes’	   that	   can	   be	   used.	   	   However,	   it	   is	   possible	   to	   tailor	  information	  according	  to	  the	  customers’	  needs,	  using	  open	  source	  components,	  such	  as	  the	  Cesium	  WebGL	   Virtual	   Globe	   and	   Map	   Engine	   used	   by	   QUT	   for	   the	   last	   G20	   summit	   to	   model	   member	  country	  interactions.	  
	  
Figure	  4.	  	  G20	  Cube	  Globe	  (QUT)	  To	   take	   this	   concept	   forward	   it	  would	  be	  necessary	   to	  have	   three	   stakeholders,	   viz:	   academia	   for	  baseline	  data	  gathering;	  business	  (e.g.	  Chambers	  of	  Business/	  Commerce)	  to	  develop	  an	   informed	  business	   plan;	   and	   Governmental	   buy-­‐in.	   	   Whilst	   the	   tertiary	   institutions	   could	   be	   drivers	   for	  adoption,	   a	   Governmental	   body	   or	   regulator	  would	   be	   needed	   to	   gather	   participants	   and	   ensure	  representation	   of	   stakeholders.	   	   In	   particular,	   a	   partnership	  with	   the	   South	  African	  Development	  Community	  (SADC)	  was	  essential	  and	  a	  partnership	  with	  Australia	  desirable.	  This	  was	   seen	   as	   a	   particularly	   valuable	   development	   and	   therefore	   the	   proposed	   timeframe	   are	  short.	  	  The	  workshop	  proposed:	  
• Six	  months	  for	  development	  of	  a	  proposal:	  
o UKZN	  to	  lead	  a	  team	  from	  UCT,	  WITS,	  UP,	  PE,	  with	  support	  from	  QUT	  as	  required.	  
• Pass	  to	  the	  Chambers	  of	  Business/	  Commerce	  for	  business	  case	  development	  
• Business	   case	   presented	   to	   funders	   to	   vote	   funds	   (see	   below	   for	   some	   candidate	  organisations)	  Funding	   would	   flow	   from	   the	   business	   development	   plan	   but	   this	   should	   target	   the	   following	  organisations,	  at	  least	  
• SADC	  
• The	  Open	  Data	  Institute	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  Integration	  of	  Geospatial	  and	  Built	  Environment	  -­‐	  National	  Data	  Policy.	  	  Available	  from:	  http://buildingsmart.org.au/wp-­‐content/uploads/DigitalBuiltEnvironment-­‐SpatialConstructionInformation-­‐150718.pdf	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• World	  Bank	  
• African	  Development	  Bank	  
• Other	  NGO’s	  
• Australian	  collaboration	  –	  through	  an	  AU-­‐SADC	  partnership?	  Marketing	  would	  be	  required	  to	  ensure	  engagement	  with	  Governments	  and	  citizens.	  Whilst	   initial	   solutions	  should	   focus	  on	  smartphones,	   the	  better	  continental	  nodes	  expected	   in	  10	  years	  should	  also	  be	  considered	  during	  design.	  The	  development	  of	  Open	  Data	  in	  various	  locations	  around	  the	  world	  and	  the	  potential	  to	  integrate	  construction	   information	   (initially	   building	   envelopes,	   later	   Building	   Information	   Models)	   with	  Geographic	   Information	   Systems	   and	   serious	   games	   technologies	   was	   seen	   as	   a	   very	   positive	  opportunity	  to	  unite	  Africa.	  	  Benefits	  would	  ensue	  far	  beyond	  construction,	  as	  populations	  could	  be	  far	   better	   aware	   and	   connected	   to	   each	   other	   and	   their	   governments.	   	  PMN:	  Using	  an	   open	  data	  
tessellation	   engine,	   such	   as	   Caesium	  as	   the	   underlay	   and	   helping	   to	   populate	   the	   buildings	   through	  
TomNod4	  and	   Bentley’s	   newly	   acquired	   high	   resolution	   modelling-­‐from-­‐imagery	   capability	   would	  
engage	   local	   populations	   using	   mobile	   phones,	   as	   well	   as	   international	   amateur	   space	   imagery	  
analysts.	  
4.2	  Workforce	  Development.	  	  	  
Aim	  –	  to	  rebuild	  a	  competent,	  skilled	  construction	  industry	  for	  RSA	  projects	  and	  for	  export.	  	  The	  development	  of	  a	  sustainable,	  skilled	  workforce	  was	  seen	  as	  an	  extremely	  high	  priority	  for	  the	  industry	  and,	  for	  South	  Africa,	  the	  involvement	  of	  several	  Ministries	  on	  a	  collaborative	  basis	  is	  seen	  as	   essential,	   as	   is	   regulatory	   reform.	   	   The	   establishment	   of	   an	   overarching	   body	   for	   construction	  was	  urged	  (PMN	  –	  the	  establishment	  of	  the	  Chief	  Construction	  Advisor	  in	  2010	  was	  key	  to	  20%	  project	  
costs	  reduction	  in	  the	  UK,	  in	  addition	  to	  other	  gains).	  	  This	  should	  help	  to	  overcome	  short-­‐termism	  in	  both	   training	   and	   education	   initiatives	   and	   also	   help	   to	   smooth	   the	   throughput	   of	   projects,	  eventually	  leading	  to	  the	  creation	  of	  a	  valuable	  national	  base	  of	  expertise	  to	  replace	  those	  who	  have	  left	  South	  Africa	  and	  eventually	  build	  sufficient	  additional	  expertise	  to	  re-­‐built	  the	  country’s	  ability	  to	   consult	   and	   contract	   overseas	   and	   provide	   valuable	   overseas	   earnings	   (PMN	   –	   the	   UK	   has	  
targeted	   a	   50%	   improvement	   in	   construction-­‐based	   exports	   by	   2015).	   	   A	   gap	   analysis	   should	   be	  conducted	   to	   ensure	   a	   reliable	   and	   sustainable	   training	  programme,	   including	   the	   opportunity	   to	  attract	   external	   trainees.	   (See	   Construction	   2025:	   Industrial	   Strategy:	   government	   and	   industry	   in	  
partnership.	  	  HM	  Government	  July	  2013.)	  Investment	   in	   the	   training	   and	   fielding	   of	   more	   educators,	   coupled	   with	   re-­‐evaluation	   of	   the	  matric(ulation)	   (school	   leaving	   certificate)	   in	   seen	   as	   the	   first	   essential	   step	   at	   five	   years.	   	   The	  revised	   matric	   should	   raise	   the	   standard	   of	   students	   entering	   tertiary	   institutions	   and	   these	  students	  should	  also	  be	  better	  prepared.	  Graduates	   and	   trainees	   should	   be	   provided	   with	   early	   career	   guidance	   and	   mentors,	   including	  better	  onsite	  mentorship.	   	   In	  order	   to	  build	  RSA’s	  capabilities,	   correspondence	   training	  should	  be	  offered	  for	  professionals.	  At	  the	  ten	  year	  step	  there	  is	  a	  need	  for	  later	  stage	  professional	  development	  guidance	  and	  mentors.	  	  By	  this	  stage	  there	  should	  also	  be	  more	  potential	  trainees	  available	  and	  therefore	  a	  need	  to	  increase	  the	   number	   of	   Technical	   Schools/	   Colleges.	   	   Virtual	   training	   should	   become	   pervasive	   and	   there	  should	  be	  free	  and	  open	  access	  to	  both	  this	  and	  to	  the	  Technical	  Schools/	  Colleges.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  4	  http://www.tomnod.com	  	  
Page	  13	  	  
A	  foundation	  for	  development	  in	  RSA	  is	  the	  Extended	  Public	  Works	  Programme	  (EPWP).	  	  Research	  into	   the	   anticipated	   skills	   gaps	   is	   needed,	  with	   a	   focus	   on	   sustainable	   jobs	   creation,	   and	   starting	  with	  labour-­‐intensive	  employment	  (e.g.	  concreting).	  	  The	  Government	  should	  fund	  pre-­‐employment	  training	  programs;	  and	  any	  necessary	  laws	  and	  funding	  should	  be	  in	  place.	  An	  umbrella	  training	  body	  should	  be	  created	  to	  link	  the	  efforts	  of	  the	  Departments	  of	  Education	  and	  Labour	  and	  apprenticeship	  programs	  should	  be	  re-­‐established,	  together	  with	  an	  Apprenticeship	  Board.	  To	   ensure	   that	   maximum	   value	   is	   returned	   to	   the	   economy,	   business	   skills,	   including	  entrepreneurship	  should	  be	  developed.	  At	  the	  ten-­‐year	  point	  the	  skills	  deficit	  should	  have	  been	  reduced	  to	  zero	  through	  a	  drastic	  increase	  in	  the	  number	  and	  quality	  of	  skilled	  workers.	  	  Better	  training	  should	  lead	  to	  better	  rewards	  and	  an	  improvement	  in	  quality,	  plus	  attractiveness	  to	  new	  entrants.	  Contractors	   should	   have	   acquired	   equal	   knowledge	   bases	   developed	   through	   communities	   of	  practice,	  possibly	   facilitated	   through	  academia	  and/	  or	  professional	  bodies.	   	  One	  area	  required	   to	  match	   and	   collaborate	   with	   the	   global	   sector	   is	   the	   development	   of	   collaborative	   skills	   and	  processes	   such	   that	   project	   imperatives	   are	   served	   through	   teamwork	   as	   a	   higher	   priority	   than	  individual/	  organisational	  gain.	  Having	  developed	  such	  a	  skilled	  sector,	  both	  these	  skills	  and	  skills	  development	  can	  be	  exported	  to	  the	  rest	  of	  Africa.	  
4.3	  Modular	  DIY	  Building.	  
Aim	   –	   to	   accelerate	   the	   development	   of	   sustainable,	   cost-­‐efficient	   and	   desirable	   housing	   for	  
African	  economic	  immigrants	  and	  others	  living	  in	  makeshift	  and	  slum	  dwellings.	  The	  possibilities	   of	   supplying	  modular	   housing	   that	   had	  design	   inputs	   from	   the	   future	   occupants	  was	   discussed	   during	   the	   ASOCSA	   conference.	   	   In	   the	   pre-­‐brief	   some	   of	   the	   possibilities	   for	   3D	  printing	   of	   buildings	   were	   revealed.	   	   The	   workshop	   attendees	   decided	   that	   combining	   the	   two	  possibilities	  would	  offer	  great	  possibilities	  for	  both	  the	  numerous	  economic	  migrants	  in	  Africa	  and	  for	   more	   settled	   economically	   disadvantaged	   populations.	   	   Buy-­‐in	   from	   Government	   and	  Municipality	  would	  be	  a	  pre-­‐requisite	  for	  exploring	  such	  potential	  solutions	  but	  could	  build	  forward	  from	   the	   original	   Principles	   of	   Reconstruction	   &	   Development	   Programme	   (RDP)	   houses	   and	  schools.	  It	  would	  be	  necessary	  to	  research	  novel	  solutions,	  particularly	  in	  terms	  of:	  
• Off-­‐site	  manufacture/	  on-­‐site	  assembly	  
• 3D	  printing	  of	  models/	  entire	  houses	  
• Simple,	  robust	  but	  adaptable	  designs	  
• Poke	  yoke	  (mistake	  proofing)	  designs	  for	  unskilled	  assembly	  
• Population	  involvement	  in	  designs	  (e.g.,	  round	  vs.	  rectangular	  buildings/	  indoor	  vs.	  outdoor	  kitchens)	  
• Size	  for	  family	  +	  allow	  for	  modular	  growth/	  re-­‐location	  
• Minimised	  infrastructure	  dependence	  (water	  only?)	  
o Solar	  heating	  &	  electricity	  
o Energy	  storage	  within	  house	  (no	  mains	  electricity	  requirement)	  
o CSIR	  low	  waste	  toilet	  (low	  water/	  no	  sewage	  requirement)	  (see	  Figure	  6)	  
o Pervasive	  wireless	  communications	  (no	  telephone/	  cable	  requirement)	  
• Minimised	  dependence	  drives	  eco-­‐efficiency	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At	  this	  point,	  communications	  options	  include	  fibre-­‐optic,	  copper	  wire	  and	  satellite	  and	  any	  of	  these	  should	  be	  capable	  of	  being	  used	  (plug	  +	  play).	  Specific	  actions	  proposed	  by	  the	  workshop	  group	  included:	  1. Develop	  a	  compelling	  business	  case	  and	  plan:	  a. Time	  b. Cost,	  including	  ROI	  c. Quality	  d. Impact	  on	  populations	  and	  standard	  infrastructure	  solutions	  2. Standardize	  designs	  a. Provide	  guarantees	  and	  warranties	  b. Support	  long-­‐term	  use	  through	  an	  after	  sales	  service	  c. Develop	  new	  material	  and	  construction	  methods	  d. Offer	  DIY	  housing	  off-­‐the-­‐shelf	  e. Houses	  to	  ‘fold	  up’	  for	  second	  hand	  deployment	  and	  use	  3. Develop	  minimal	  training/	  support	  package	  for	  communities	  to	  implement	  4. Develop	  roll	  out	  plan	  5. Broad-­‐based	  multi-­‐stakeholder	  buy	  in	  	  a. Regulators	  b. Implementer/constructor	  c. Owner	  training	  	  d. Supporting	  education	  system	  6. Information	  sharing	  a. Approval	  of	  standards	  b. Manufacturing	  set	  up	  7. Funding	  of	  prototypes	  a. Business	  Development	  Plan	  to	  target:	  i. World	  Bank	  ii. African	  Development	  Bank	  iii. Other	  NGO’s	  b. Marketing	  
Conclusions	  and	  Next	  Steps	  Not	  surprisingly,	  the	  focus	  in	  Southern	  Africa	  was	  different	  to	  that	  in	  the	  USA	  and	  UK,	  as	  stated	  in	  the	  Washington	  DC	  workshop,	  which	  was	  more	  concerned	  about	  detection	  and	  analysis	  of	  defects	  and	  repairs	  to	  existing	  infrastructures.	  	  The	  two	  day	  conference	  in	  Durban	  and	  pre-­‐briefing	  for	  the	  workshop	  offered	  exposure	  to	  improvements	  taking	  place,	  with	  varying	  degrees	  of	  up-­‐take,	  around	  the	  world	  currently	  in	  terms	  of	  technology	  (e.g.	  Building	  Information	  Modelling/	  Virtual	  Design	  and	  Construction)	   and	   process	   (e.g.	   Lean	   Construction	   and	   Collaborative	   Design/	   Integrated	   Project	  Delivery)	   changes	   and	   how	   these	   are	   affecting	   both	   construction	  workers	   and	   professionals,	   and	  their	  clients.	  	  Construction	  projects	  are	  being	  delivered	  more	  reliably	  on	  time	  and	  budget,	  and	  even	  early	   and	   under	   budget.	   	   Even	   more	   remarkably,	   quality	   is	   improving	   and	   hence	   clients	   are	  becoming	   far	  better	   satisfied.	   	  However,	   the	  necessary	  business	  processes	  change	  adoption	   is	  not	  without	  a	  perception	  of	  risk	  and	  therefore	  is	  not	  being	  universally	  adopted.	  This	  workshop	  highlighted	   the	  concerns	  of	  a	   small	  but	  diverse	  section	  of	  Africans	   involved	   in	   the	  funding,	  development,	  design,	  delivery	  and	  operation	  of	  African	  infrastructures.	  	  Nevertheless,	  this	  is	  a	  worthwhile	  start	  in	  developing	  a	  consensus	  view	  of	  future	  construction	  improvements	  in	  Africa	  and	  has	  identified	  three	  high	  priorities	  that	  could	  be	  developed	  into	  programmes.	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ANNEX	  A	  -­‐	  WORKSHOP	  OUTCOMES	  NOTES	  The	  aides	  memoire	  developed	  in	  each	  session	  and	  collected	  afterwards	  are	  shown	  below.	  
Task	  1	  –	  Current	  Baselines	  
Tables	  1	  and	  2	  1. Collaborating	  people	  a. Labour	  Intensive	  Construction	  –	  on	  site	  erection	  b. Skills	  training	  c. Best	  Bloodhound	  Education	  Program	  (BEP)	  schools	  2. Integrated	  processes	  a. Recycling	  material	  –	  train	  workers	  to	  be	  recycle	  conscious	  (PMN	  –	  Estimates	  vary	  but	  
around	  20%	  of	  both	  materials	  and	  value	  are	  typically	  assessed	  as	  construction	  waste)	  b. Water	  management	  technologies	  i. Rainwater	  harvesting	  3. Highest	  priorities	  a. Energy	  Management	  –	  e.g.	  wind	  farms	  i. Carbon	  footprint	  
Tables	  3	  and	  4	  1. Collaborating	  people	  	  a. Project	  specific	  drop	  box	  –	  accessible	  to	  multiple	  parties,	  including	  both	  client	  and	  contractors	  b. Design-­‐Build	  through	  competition	  c. Use	  of	  workshops	  d. Facilitation	  through	  Teamwork,	  Asite	  and	  site	  meetings	  2. Integrated	  processes	  a. Masterplan	  b. Intermodal	  intelligent	  transport	  c. Standard	  specifications/	  policies	  d. Design	  review/	  approval	  committee	  3. Interoperable	  Technologies	  a. Interoperable	  i. CAD+DimensionX+WinQS	  ii. Specifile/	  specifying	  techniques	  iii. Brava	  desktop	  iv. MS	  Project	  b. Redesign	  and	  reconversion	  of	  existing	  facilities	  4. Lessons	  for	  the	  world	  a. Ubuntu	  
Tables	  5	  and	  6	  1. Collaborating	  people	  a. Infrastructure	  Delivery	  Management	  System	  (IDMS)	  Wheel	  b. Environmental	  Impact	  Assessment	  (EIA)	  as	  an	  example	  of	  a	  collaborative	  process,	  including	  community	  engagement	  via	  Imbizo	  (English	  =	  gathering)	  2. Integrated	  processes	  a. IDMS	  &	  Fixed	  Asset	  Register	  System	  (FARS)/	  Standard	  Operating	  Procedures	  (SOPS)	  3. Interoperable	  technology	  a. WinQS	  estimating	  and	  quantity	  surveying	  software	  4. Highest	  priorities	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o Access	  pervasive/	  data	  free	  3. Auto-­‐measuring	  systems	  4. Construction	  worker	  training	  	  
o Better	  production	  quality,	  etc.	  trade-­‐off	  5. Better	  transportation	  and	  technology	  –	  Wi-­‐Fi,	  etc.	  
Tables	  3	  and	  6	  1. Virtual	  tours	  for	  client/stakeholders	  2. Modular	  construction	  
o House	  in	  a	  box	  –	  fold	  up	  
o Eco-­‐efficiency/effortless	  
o New	  materials	  
o Biodiversity	  3. Off	  grid	  –	  50%	  
o Smart-­‐building	  
o Robotic	  construction	  contributing	  to	  mega	  structures	  4. Optimal	  transportation	  
o Intelligent	  transport	  5. Alternative	  energy	  sources	  6. Multi-­‐use	  neighbourhoods	  	  
Task	  3	  –	  Giant	  Steps	  For	  this	  Task	  the	  participants	  were	  split	  into	  two	  teams	  to	  develop	  their	  ideas	  and	  then	  these	  were	  further	  consolidated	  into	  the	  5-­‐year	  and	  10	  year	  Steps.	  
5	  Year	  Steps	   10	  Year	  Steps	  
Social	  Cohesion	  
• Active	  unification	  processes	  e.g.	  integrated	  communities;	  growth	  from	  sports	  
• Reduction	  in	  rhetoric	  
• Uplift	  people	  by	  growing	  the	  economic	  middle	  class	  and	  developing	  aspirations	  
Social	  Cohesion	  
• Transparency	  through	  open	  information	  
• Transform	  leadership	  
• Reduce	  past	  baggage	  
IT	  and	  Data	  
• Satellite	  usage	  to	  cover	  non-­‐urban	  populations	  
• Open	  and	  free	  access	  to	  internet	  +	  web	  
• Develop	  wireless	  charging	  points/	  webs	  
IT	  and	  Data	  
• Apparently	  ‘Infinite’	  speed	  
Africa	  Information	  hub	  –	  Open	  Africa	  
(See	  Action	  Plan	  below)	  
• Creating	  of	  governing	  body	   Africa	  Information	  hub	  –	  Open	  Africa	  • Better	  and	  better	  continental	  internet	  nodes	  
Human	  capital	  development	  
• Create	  more	  dedicated	  educators	  	  
• Re-­‐evaluation	  of	  matric	  (school	  leaving	  certificate)	  with	  a	  higher	  pass	  requirement	  
• Better	  prepare	  students	  for	  entering	  tertiary	  institutions	  
• Provide	  early	  career	  guidance	  and	  mentors	  
• Better	  onsite	  mentorship	  
• Correspondence	  training	  for	  professionals	  
Human	  capital	  development	  
• Establish	  professional	  development	  guidance	  and	  mentors	  
• Grow	  the	  number	  of	  Technical	  Schools/	  Colleges	  
• Open/	  free	  access	  
• Virtual	  training	  pervasive	  
Skills	  development	  
• Build	  forward	  from	  the	  Extended	  Public	  Works	  Programme	  (EPWP)	   Skills	  development	  • Drastic	  increase	  in	  skills	  –	  skills	  deficit	  reduction	  to	  0%	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5	  Year	  Steps	   10	  Year	  Steps	  
• Research	  the	  skills	  gaps	  and	  focus	  on	  sustainable	  jobs	  creation	  
• Start	  with	  labour-­‐intensive	  employment	  (e.g.	  Concreting)	  
• Develop	  pre-­‐employment	  training	  programs	  funded	  by	  the	  Government;	  the	  laws	  and	  funding	  to	  be	  in	  place	  
• Create	  an	  umbrella	  training	  body	  to	  link	  the	  efforts	  of	  the	  Departments	  of	  Education	  and	  Labour	  
• Return	  apprenticeship	  programs	  with	  an	  Apprenticeship	  Board	  
• Business	  skills/entrepreneurship	  development	  
• Better	  training	  should	  lead	  to	  better	  rewards	  and	  an	  improvement	  in	  quality,	  plus	  attractiveness	  to	  new	  entrants	  
• Contractors	  should	  have	  equal	  knowledge	  bases	  developed	  through	  communities	  of	  practice	  
• Develop	  collaborative	  skills	  and	  processes	  such	  that	  project	  imperatives	  are	  served	  through	  teamwork	  as	  a	  higher	  priority	  than	  individual/	  organisational	  gain	  
• Export	  skills	  and	  skills	  development	  to	  the	  rest	  of	  Africa	  
R&D	  
• Investment/development	  of	  RSA	  brands	  
• Mass	  Building	  Information	  Modelling	  (BIM)	  usage	  
• Stronger	  collaboration	  between	  industry	  and	  academia	  
• Develop	  3D	  technologies	  and	  identify	  other	  emerging	  technologies	  where	  RSA	  could	  lead	  
R&D	  
• Marketing	  of	  recognised	  RSA	  brands	  
• Established	  BIM	  and	  technology	  pervasive	  
Sustainable	  Development	  
• Minimize	  impact	  of	  using	  energy-­‐efficient	  products	  and	  reduce	  outages	  
• Minimise	  carbon	  emissions	  through	  renewable	  energy	  and	  reduced	  wastage	  
• Encourage	  technology	  development	  and	  deployment;	  e.g.,	  solar	  power	  and	  water	  heating,	  and	  wind	  turbines	  
• Implement	  preventative	  maintenance	  
• Develop	  an	  implementation	  plan	  for	  off	  grid	  housing	  and	  businesses	  	  
• Masterplan-­‐led	  communities,	  rather	  than	  place-­‐making	  
• Recycle	  materials;	  e.g.,	  use	  plastics	  to	  replace	  tar,	  using	  incentives	  
• Management	  water	  assets	  through	  better	  collection	  and	  reduced	  wastage	  
Sustainable	  Development	  
• RSA	  to	  be	  global	  leader	  in	  energy	  efficiency	  and	  Sustainable	  Development,	  including	  exports	  
• Multi-­‐use	  neighbourhoods	  
• Consider	  impacts	  more	  widely	  to	  examine	  cost-­‐benefits	  analyses	  on	  a	  holistic	  basis,	  rather	  than	  localised	  	  
50%	  Off-­‐grid	  Power	  
• Align	  regulations	  and	  policies	  
• Co-­‐generation	  agreements	  
• Affordability	  full	  life-­‐cycle	  
• Incentives	  for	  reduced	  reliance	  
50%	  Off-­‐grid	  Power	  
• Implementation	  of	  co-­‐generation	  of	  energy	  
• Affordability	  Full	  life-­‐cycle	  
Forward	  Planning	  (FP)	  
• Field	  a	  database	  for	  all	  resources	  and	  assets	  
• Strategic	  forward	  planning	  units	  in	  all	  three	  levels	  of	  government,	  focussing	  of	  10	  years	  ahead	  
• Develop	  proactive	  versus	  reactive	  asset/	  
Forward	  Planning	  
• Becoming	  pervasive	  in	  Production	  Planning	  and	  Project	  Management	  
• Broadband	  availability	  in	  all	  communities	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5	  Year	  Steps	   10	  Year	  Steps	  resource	  management	  
Modular	  DIY	  Building	  
(See	  Action	  Plan	  below)	  
• Buy-­‐in	  from	  Government	  +	  Municipality	  
• Prototype	  development,	  testing	  and	  approvals	  
• Regulatory	  framework	  adjustment	  
• Optimization	  of	  local	  materials	  
• Reduction	  of	  bulk	  of	  service	  e.g.	  CSIR	  Toilet	  system	  
• Local	  manufacture	  +	  training	  for	  self-­‐assembly	  
Modular	  DIY	  Building	  
• Prefabrication/offsite	  manufacturing	  
• Fibre-­‐optic	  vs.	  copper	  vs.	  satellite	  (plug	  +	  play)	  
• 3-­‐printing	  of	  modules	  and/or	  buildings	  
• Mass	  customisation	  (residents	  select/vary	  standard	  options)	  
Virtual	  tour	  &	  Digital	  Operating	  Processes	  
• Software	  development	  –	  open	  sourcing	  
• Change	  in	  client	  policy	  
• Improvement	  in	  IT	  and	  data	  availability	  and	  access	  
Virtual	  tour	  &	  Digital	  Operating	  Processes	  
• Become	  industry	  norm/standard	  
• IT/	  data	  access	  is	  no	  longer	  a	  constraint	  
Intelligent	  Transport	  System	  
• Public	  transport	  to	  upgraded	  for	  access	  and	  safety	  
• R&D	  materials	  +	  implementation.	  Etc.	  
• Plans	  for	  both	  new	  systems	  and	  maintenance/	  upgrades	  of	  existing	  systems	  
• Traffic	  system	  wirelessly	  controlled	  (information	  system)/24/7/365	  service	  
• Public	  transport	  system	  –	  seamless/integrated	  
• Infrastructure	  development	  –	  re-­‐planning	  for	  improved	  efficiency	  
• Electronic	  communication	  systems	  –	  wireless	  
• Charging	  facilities	  pervasive	  
• Solar/wind	  powered	  
Intelligent	  Transport	  System	  
• Implement	  re-­‐planned	  for	  improved	  efficiency	  
• Implementation	  of	  optimal	  transport	  system	  using	  intelligent	  vehicles	  powered	  by	  alternative	  energy	  
• Explore	  hovercraft	  as	  an	  option	  
	  
TASK	  4	  –Action	  Plan	  –	  Priority	  Projects	  Each	  of	  these	  three	  projects	  was	  moved	  and	  incorporated	  in	  the	  main	  text.	  
Tables	  1	  &	  5	  –	  Human	  Capital	  Skills	  Development	  
Tables	  2	  &	  4	  –	  Development	  of	  an	  Information	  Hub	  –	  ‘Open	  Africa’	  
Tables	  3	  &	  6	  –	  Modular	  DIY	  Construction	  	  
